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y*>htf. Tm-mx (i) 

-(A r 1 -X 1 -A r 2 -X 2 )- (1) 
(5£tfr, X 1 , X 2 &SV^fi£fC-0-££&- S-fc^tU Ar 1 , Ar 2 
ttSVMCMittC TfH^: (2) 73rM (4) 




(2) (3) (4) 

3ftTv*T%&v\GK3HRi~i o©r;i/*;i/«> gin stir v*T=bmv\K&8t 
i~i ovTJvnz-ism, m&znT^T*Bk^m.mm6~ 1 ooyy-M 

Xte©g|3*lTV\T%&V^iiiI5:6~ 1 OfiDTU-^a-^S/S&^U al±0 

x^&^mmm 1 ~ 5 ©y;i/* i^>ax«s^$tir ^T%&v^jni$t 1 ~ 5 

<D7fr*l/y n«0~2 Y 

T?^S4x*^n*^©^#^©2filf©iSS:^L, X 1 X 2 # £ *» (C - O - 
•T^-a-li, A r 1 £ A r 2 #£=felC5£ (2) <D 2 ffiCDST*&£ - £ ) 

[ft#^2] 
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[ff##3] 

KH^K»lc#A3tiTv^^-fey^> (5) 

-(A r 3 -Z - A r 4 -Z)- (5) 
0£tff, Zli, -0-££te-S-$::^U Ar 3 , A r 4 teSV^C 

aastjc, tib^ (6) (i o) ®^rti^(D2ffi0^#^©*5:^i- < , ) 



^T^Tti&v^mifci-i o©r;i/^;ba, mmznx ^x&&^i%mm 1 

~ 1 0 *SI$tlTV>T=b^V>j^^i$C6~ 1 0(Z>T u *• 

tSC5:> d«0~6(Z>glIfc£:3t-3\ R 2 m <b telnl-T' 

oTv^T^stv^ -o-, -s-, -co-, - s o 2 m 

mtznx^x^&^mmmii -s&tji* vym. mm^nx^x^^mmm. 

— n r 3 — (r 3 «, Tkmm+tt^tmWkznx^xib&^fcmMi-i o<dt 
r 5 ttTta^: ( 1 1 ) nm ( 1 4 ) 





(10) 
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(") (12) (13) (14) 

(5£*F. R 2 , W, mli, *ft^ft|&8Bi:|f?lBSi*&*U e it 0 ~ 2 <z>&$ 

•e* $ *i s l $ *x z> z t & s^wl t *? z> m &m 1 ~ 3 v^ ?ti& izm 

[ft*® 5] 

5 jcsa«<oi*^mj»« * « t & & m&z-nmitm. 

[0 0 0 1 ] 
[0 0 0 2] 

v*s„ «Uc®§«£; LX(DA-7ji*uT)iic)ix;nfsym%:^l'. 
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[0 0 0 3] 

ylttfV^-rfrtr hy&iftm^i 1 - 5 0 2 2 4 9 #4*38), xfrfcyfotfV 
X— r-frXJVfcyZh 0 -4 5 9 1 3^&m> 0-21943 

«M*K:^r«*CJ:oT*^^Tfe6^ffc&^C»S^ffiTt--5i:v^ raffle 

[0 0 0 4] 

mAztit^y* y b&&zfxfrftywt&wnn&izmAztix^te^iz#'* y 
&£-t&m&*mM9t*%kmisX^& mm2 001-25056 7#<&#) . 

[0 0 0 5] 
[0 0 0 6] 

»«#3*AS*ifciz* > *:/N#, TSE-flS5£ (1) 
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-(Ar 1 -X 1 -Ar 2 -X 2 )- 



(1) 



(5£pf», X 1 , X 2 &5WCM&C-0-£fc&-S-£:iiU Ar 1 . Ar 2 
ttSVMCtfiC, TSB^; (2) Jbm (4) 
[0 0 0 7] 



stiT^T%sv%^sti~i ocdt;u=3p;i/S> mmzftT^x b&^&tmm 

1 — 1 0©r;i/H=¥^S, gm£*lTV%T&&V^3ft#fc6~ 1 0©7'J-M 
Xl«S*3*lTV^T%IU\Gfc3f»6~ 1 0©7'J-;i/t*t'iS:*U a«0 

T^&^mmm i ~ 5 ©y;i,* i/>«xkmm2*iTv>T&m^i^ i - 5 

<Z> 7 71/ 3rl/>*> nttO — 2©«ESS[S:*1-. Y 

T*3*lSM*l^<3D^#ai*<Z) 2tf0S5:^L, X 1 £ X 2 =fctC- O - 
-tm&lt. A r 1 £A r 2 tf£%lZl& (2) CO 2 r £ l£& V*. ) 

[0 0 0 8] 

T'^oT, lft**^A3tlfc"fe^^ > bit. ±ffi— IKS: (1) T?*S*lS»jgL 

±IB5^ (i) icfctfsx 1 , x 2 &, sv^c$&iac> -o-Sfcte-s-fc^t 




(2) 



(3) 
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Ar X , Ar 2 te, SV^C$t££lC, _tgB5*S (2) TbM (4) 
©^#|g#<D2tiS0>3E&X#^ X 1 i:X 2 #fc*>»C-0 Ar 1 
£Ar 2 #£*;&C;i£ (2) (D 2 f(DSt'$)§ 3 £ Jifc V\, 

*fc5£ (2) J2ri (4) ICfcWSR 1 tt, /\n^>I?, kKQ^ri/JH, - 

6~1 0©TU-;i/»X«a^$tlTVxT : fe;a^^lKl~l 0O7'J-W 
[0 0 0 9] 

we>*i*. Sifter v^Tfc&v^xajt i ~ i o®7;^;i/St itit 

% x^;i/, n-7°U\±)b. >rv^nfeT;i/, TU;b, n~:/^-;K sec 

tert-y^, >fv^f;k n-/^>^;v, 2, 2-^^^-;i/^ 
nbf;w ^□'O^k n t/y w\*i/;i. 2 - zt-jvot-j]/ 
, 2-xfM^>>jV^«l![i~i 0©7;^;H, d*i£><z>Stc:7y3R]g( 

U;b»> T^y«, *h*S/g, nihdri/^, -f V :/n tf ;i/^3^>> :7a:n;K 

a 

hdpix, Ih^fi/, n -7°U <i VZfU if n -7*7-11** 

i/, s e c -7*7)V**i/. t e r t -7*7)^**1/, V7*f ;i/t^ 4 >, n - 

^>^-;i/2r=5f 2, 2 -^^^;i/^n tr;i/^-^r$/, n^:v^;i/;f *a n 

-^*ri/)\j~X*rV, V V W\*cZ/J], 2 - tf-JVOT-Jl***/. 2-X 

#tifi!Btl~l 0©r;i/3dpi/», ^tl^(Z)StC7>y^M 
-?% &f!IM^\ Mmm*. 3 7iI^©AD^>I^, tKn^i/M, xh 
u;i/S, T^7X> xh^j/i, >f y^ntf;i/^-dp2/, 7i-;k 

i-77Ji. 7*.j*y, T77ji**i/&£t>mmist~TJvn**/mit)*m-f*>n 
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So 

[0 0 10] 

> 7^7^, *h3r:>tt, ih^ri/I, >fV^a^M^i/, 7iiiK 

r-h'JM, 7^1, xhdri/S, >f V :7°n \Z)\s**r S/, 

7xi;k -*-:7^;ia :7x;**/, 7 ^ tfg&bfcr u 

3*lfcV*. *fe^#^©2#©H (2) ~ (4) iCS^SR^fitf^ 
[0 0 1 1 ] 

£fe5£ (2) #M (4) {C&ttS a &0~4 COmm*. b « 0 ~ 6 <£>^ffc 
-T#\ a, bteV^*l%0~2<7^I&T-&£3£;W£LV^ 

lit-, n&ZftT^T%&^mm&i~5<D7)V*\/y&ii\sXi*, MA« 
xh^syg, >f vyntrn/a-^s/, 7i-^, -f-y^-fl/. 7i;^^ 
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, -hU;i/«, T^^», *h=^>^ 3Lh*ci/m. j V7°U\£)l**y, 7x. 

Ytfmm&zm'&iz. ^n^itm-x^^x^m^^x^x^^^. m-x 
%&nizo~2<Dmmzm-?-tf. o ££&i x-^^m^n^ lv^ 

[0 0 12] 

j£ (2) T*:3i£*i£ 2ffi<D«tf)f^M£ M;U^T<A%<£##I^2 ft 

So 

1, 4 - 7 aizi ly >\ 1, 3-7iri/>, 1, 2-7^— Vy^ 2-*^;i/ 

-1, 4 - 7 ^—Uy, 2, 5-^^^;i/-l, 4-7i-l/X 2-^h^ri/ 

-1, 4-?jL—l>y. 2, 5 h=5f>>- 1 , 4 -7i^l/>, 5-*h=* 
i/~ 1, 3-7i- 3-7i-l/>, 2-7i-jI/ 

-1, 4 - 7 ^ ' 2-7x;^i/-l, 4 - 7i-l/> 0 
[0013] 

5£ (3) T^ftS 2ffi<Z>«<Z)f^t#l£: LTtt, MA^T^^CD^M^^tl 

l, A-±y^yy. 2, 3 -i-y^-vy. 1, b -±7^vy. 2, 6-^ 
2, 7-i-y^yy. 2, 3-v*?-)V-i, 4-±7=f-vy, 6- 

1 , 4-^-7^v> 0 

[0 0 14] 

^ (4) xmztiz> 2ffi<Dm<DttmMt. lxiz. m^.if&.r^^^^m^n 

\£7 4 , 4'-y'4)V. 3 , 3'-5M;i/, tf 

3, 4'-i/V;i/> 3, 3'-i;7i-/l/lf7ilil/-4, 4'-i/V;b, 3, 3' 

-V7x.j 4 , 4"-^-r;i/, 2, 2-y7i_;i/7'n;^- 
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« 

4', 4"-sm;k i, i -V7 w\*vy-4' , 4"-sm;i,, 

2, 2-^7i-^D/t>-3", 3", 5', 5" h^^^JV- 4 ' , 4 

j;7i-M-f;i/-4, 4'-^>t;k 3, 3" -s?**-;i/5?7 
x^;i/x-7=-;i/-4, 4'-sm;k 1, 4-^*7i-;K>f >-4, 4'-$; 

[0 0 15] 
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[0 0 16] 

-(O^Q-°-Q+Q-°)- -f0O°^>K^- 0 )- 




[0017] 



, $ K^#> LT^/t- ^;b7Tn t;i/^p i;>xjvfrym. 

LVa 0 liWfi^lfiltSS (2) 7!rM (4) 
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[0 0 18] 

s l y ommom ai*<^o . imt t* & & © vf *i 

So 

-(A r 3 -Z-A r 4 -Z)- (5) 

c^tp, z«, mmm-k. -o-tts-s-^u Ar 3 , Ar 4 &sv^c 
nitizjc, tie^ (6) (10) ©raftav&2ffi<B^§&&0>g&3H\ ) 



[0019] 

ffcS*lTV^T : fc&V^flHK6~ 1 0 07 U - * c It 0 ~ 4 (DM 

mz> ai*o~6<Dmmzmta R 2 &mm&z>m&iz. z.n*>izm-T**m%i 

oT^TfcJ:^. W&± % -O-, - S -CO-, - S O 2 « 





(10) 
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l~50>7;i/3f U>S?>f3f2/S«:3SU ml* 0 ~ 2 ©IS £^-f„ W#&»8>S 
ift&ttEf— T^oTW^ot^T* «k^. Ate, -O-, - S 

;i/ dp ;HI:S "To ) 2 oco A o T oTV^T&J:'^,, A 

r 5 ttTfB^ (11) M(14) 



(5£t£, R 2 , W, mtt, -etl-^tlf&SH^I^D^l^^^L, e l± 0 - 2 OD^lfc 
f &0 — 4 tf>SI$t£, gtt0~3©H^t. ) 

[0 0 2 0] 

33T% R 2 , R 3 lCfetf£fi^$4xT V^T %&V^7;i/3f ;U3S£: l/Tl£> Mi 
tfTtyfBR 1 fC&V\TM^L£&tf>£l^*£<£>a2Wf £*l£ 0 ££R 2 &C£tt£g 

^ h £ © i: m m (d m # m e> n £ . 

[0 0 2 1 ] 




1 2 
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» 

[0 0 2 2] 

(1) ©l&«ttg|#^ ^S^M«J{C#A$nT^^VNMx.«±IB<Z)J:e) 
&i$!>gL#& (5) HZm-tZlbVX'&Z. 

^(Dm^mtLxit. mz.it i. mm^m®. en h^t^ (5) 

^§7n>^M^^)ILm mMls%.& (l) icM^icg^Sr^AiT 
II. mMLmfc (1) tf)^«&#tfy v-fcS&gLfc^ J»jgL,J|M£ 

[0 0 2 3] 

3^T% I <Djimc&tfZ>WML%-& (l) ^jgl^te (5) ^ft-g^a 
'Jv-l HHgLJIMa (2) £>&u i^tKn^>>itL<ttAn^;l 

r-&$>fr£t=. timm<D—j3& ^ KD^i/i%^ —"jjtfij^ u ? j mv $> z> >k w - 

-££4, 4' -i?7 ]l#Us<yJ-7 ai J /\° - 7 ;i/;f □ fc? 7 3i — 4, 4' 

©tf'j ^-££4, 4' Kn^S/tf7x— t^x^x7-;bA, 4, 4' 



l 3 
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■ • 

ffi& is Ptffc © j&r/s # ® 3 »; e> s M^-tt s & * s # u ^ - £ £ * y v - & 

[0 0 2 4] 

(1) tmmL&tiL (5) ^6ft5^D»;^l^lC, 
S:#AtS^ffii:bTH iiH 1-1. :/n >y 

£tc<fc »J, ^;i/^>iII:^Atsm S>S^tt, 1-2. 7* 
ny*#fiiirttic^&^ALTfcv>fc*;i/:2j^hg, tKn^'>S, 

figlSftTv^Tfciv^^jfcr;!/* 1 ;!/:*-*^, fifties tif v>t & J: 

[0 0 2 5] 

±aai-i©KS#A^jss:fflvxs»^, Mta^: (6) (14) ©r 2 ^ 
m*m3mmx&^x&-®tfm?-m\V£mx&^x&£\,K _tsai-2 

[0 0 2 6] 

Sg^bfe^, »>SL#fi: (5) ^^^jK'j7-t^$ft^D7^i^ 
Sr»3t"r*»-&, «*tf*>gU#ffi (l) Uv-tt, ±IBI-1 

, I - 2 ^(DTOA^{:$lltgilbll5 u »&*ca)»imife 

[0 0 2 7] 



1 4 
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« 

T<Z>^S<Z>#A*«, I^Iill g!3fc»J&g0.1mmol~4.0mmol (-Tt|->5^ 
#1^4 : 0.1meq/g~4.0meq/g) #*?*U<, #{C-f ^^^At^t bt, 0.8m 
eq/g~2.5meq/g#£: UfcWlfc UV^ g?g#Afi#4>&i®#*£ £ ^ □ S 

. rti^yn^^^a-^^#:hLT©^«#A*^ ^##A3*lfciz^* 

^^^^^©^P V ? At ltd 5000—10000 

0 0#£?£ L<, 15000 — 20000 0©=&tf)#J: bV^ 
[0 0 2 8] 

-i?^f;i/^7U*, N , N-i?^f;i/7th7^ F (DMAc) , 

2 - trn u K>, ^^^;i/^;i/^=¥i/ K (dm so) ^^nh>ttl 
nn/<>€x i?^ □ n /<>f >^©S^j§I, ^ * ; - ^ x#y-;i/, ^ 

tr vyy y 3-;i/ ; e;xf;n-f;i/f©7;i/^i/>y | J2-;i/ ; e;7;i/^ 



1 5 
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[0 0 2 9] 

7 J Jl2±<Dmfrlt, #&Ci&[|5gk):&V^ 1 0-3 0 0 (imtf&t. LV*. 1 0 a m 
[0 0 3 0] 

[0 0 3 1 ] 
[0 0 3 2] 
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• » 

£^#£-fr£#&lCOV^te, #I;U£> J. Electrochem. So 
c. : Electrochemical Science and Tech 
nology, 1988, 135 (9), 2209 JCSB«3 tlT V> £ # 

[0 0 3 3] 

e> PS 5t $ ft £ *» © T* (i & v a „ 

[0 0 3 4] 

?KU (^-=3p S> (3, 3 -P-73L—JI-4 , 4'-lf7i-'Jl/» ;faf>>-4 

y^^zuzmmr, 3, 3' - e/'7x-;i/ - 4 , 4' -yt Kn^t? 7i- 

;i/>;7i;-M2 1. 6 6g, 4, 4* -VzfU^^y^-Jl 1 8. 7 2g, 
^>y7i;>S:80g, Wl/X>&2 OmlM, IMbfc. -£3 
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s * 

a « 

*cJV>Mm(0. lg/10ml) & 6mlM, 2 10TCT«l^Lfe„ 
[0 0 3 5] 

1, (4-7/btD7i^) )\j*W\*-V-y<DWB. 

y^T.zUZ^mT, P -7MD3 - K^Oif^^r 2 6. 64 g, DMSO& 
100ml, «^15. 2 4gm 1 10rt'J:<I#lfeo t^T'l 
, 6 -273- SV\ Q -^;i/^-n>s^-^>$: 3 0. 4 6 g o < U IT U 120 
^CT'2 0TO±I^Lfc„ £/&M£3^LT*,K/&©lliS:|&^ '>i©NaC 

□ ^fm^Sr^ffi^M (1 5 5°C, 5mmHg) U &j&<Z)@#2 0 g £#£ 0 
[0 0 3 6] 

HSfeMi 

^^xrric, l ibfrtcP 1 & 1 5. 00 g> 4, 4' -S/t: Kn^f 

i/*J?3L— 2 3 . 7 7 7 g, 4, 4' - 2?? D n V V m — JV^JV^ 

y%2 7. 8 4 8 g, *1*'J9A13. 8 2 1 g. ^3J:t>*^^^-;i/^;i/^> 
SlOOg&M, 250 o C(CTMiffbtflK*bfc o ^-©^^ £IC2 9 0 °C (C 

# y -;i/T*$s^U *i £ 3 ii III iKU 8 0 °C lzxffif±nM IT 

:/ n y V 2kmi$W £ m £ „ m «b *i t=. -f n y ? £S-£#: £ ?§iM £ £ & {c 4 0°C ic 

T*4*y&mmz&&$3cv-®;&itwiMLfc%i. 4 o-cizxm&^mLx^jv 

^yitht^n y v&m^fo*nt- a 7.)\sfryitL,fc-?u y ^M^*^dma 

c izm 1 51I%01IT'ML, r^VNT^^X^lCSfEML, 8 0TCT^Ilt 

MS£l&:£-f sziiitCcl: U, i§0j?&m£»£„ y ?&m&ib<D 1 h nmr 
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• « 

[0 0 3 7] 

2 

:7^*=rfC, ##Mlt||P)tXfcPl$:2. OOg, 4, 4' -i;tFn=3Fi/ 
^^i-^^^^^S: 2. 4 2 8 g, 5 2 0 g, DMA c £ 2 

4ml, £J:tf 6 m 1 *D^i, ^7K(Z)^^#TICTSK7K^> 

h;i/X>5:^MI^*Ufee &V^1, (4-7WD7i3) 
;t/ rtd ^\ 1 . 2 2 6 g, Ml 7 0°CT'2HTO^tfef, 8 0 °C (C 

MJU t-'^^^^-D kf 7x-^S 2. 5 0 6 giiDLT80r[CT6Hm 
Jt#Ufe. fifBttfe**©;*^-/^*^ &&4xfctfclR«*&5ifilSJKU 8 

o °c tc t mjzt&m L T n y * & ntc . » & *i fc :?* n v # #fi-£# & iR 

iM££l ; k&C4 0 , CfCT^U ^ - it i b 1 5 6 fC 2 0 fl L 

izmmtftpmztez>£T*>(*y5zM?ltiz£2>s. zmMlstc&i. 4 o°c 

a^(7)i2^^> mc^#^cx;i/*>m##a£*it&u, $.t~mm<DmAm 
sbxm 1 izB^-o 

[0 0 3 8] 

jt«« 1 

7. ;v * > i t jtf u x - t- )\/ x - -x- ;i/ ^ ;v >o i^ig 

4, 4' -t?t: Kn^'>^7i-;V7x;i/tx>, 4, 4' -t/'t: Kn^ri/tf^zc 
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« i 

—Jl. £J:t>*4, 4' -i;^DDi;7x-MU>&7 : 3 : 1 0<D=E)V}fcT' 

, mMiJ U ^A^#T(c^^i~;i/^;i/^>$:^^i: ut 2 o o~2 9 ov,<du 

[0 0 3 9] 
itM2 

-7UvZPkmi$fa(Dm& (#^2 001-25056 7 #<a#SB^(7)«^) 
^Tfc^-fbH— MS 9mgt2 -*^;i//<>X>f ^ ^*y-;i/2 6 6 mg £ Ml/ a: 
>lmlt*», *^T. iStl5»lfe. rtltC 2 -^i 7 -JV8 

. 5gi:h;n>30mim, ii#ffl^T50ict5^r4I^lfe o 

sKU (2-7i-;i/7x^L/>x-f;i') («TPEUlf4*) 

X * #:n?-fe;i/P E S 5 0 0 3 P (ft^-ffc^XHSg, tK^^tKU x-^i^ 
X;i/3ts>) £3. Og, PE1&0. 75g, li^j'J^AO. 04g, N, N 
-V*+)\sYM YYK K (J^TDMA c 15ml i t>* h > 3 m 1 

£L£„ 3rtc4, 4' -i/'7;vtn^>y7i;>o. 0 5g£g5;&tlU 16 
0"CCT5TOiir#tfco y -;wc?jilTU # 

£*l£tfcMj£3i&IIJJKU 8 O'CiCTMffi^^LT 3. 8g0/D>y7M^ 

^ ^£MltH*2 g&9 8%&g&2 Oml t^^tCtST 

Ml ^IWI^^^Sfc J: U^K-r-S^iitC J: U 5g0J!&ffllS:?#£ o tab 
X^. 1 jc^^- 0 

[0 0 4 0] 
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Ml] 





m e q / g 


«7k* 
% 


S/ c m 




1.46 


8 6 


8. 1 E- 2 


mmm2 


1.52 


5 7 


8 . 6 E- 2 




1 . 14 


3 5 


1 . 2 E- 2 


&mm2 


1 . 4 0 


6 3 
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